Substance P and calcitonin gene-related peptide in the ureter of chicken and guinea-pig: distribution, binding sites and possible functions.
To elucidate the possible functional significance of sensory neuropeptides in visceral organs of mammals and birds the distribution, binding sites and the effects on ureteric peristalsis of substance P and calcitonin gene-related peptide (CGRP) were investigated in the ureter of guinea-pigs and chickens. In the guinea-pig numerous substance P and CGRP-immunoreactive fibres were located in the adventitia, smooth muscle layer, submucosa and occasionally in the epithelium. Varicose peptidergic fibres were often found on blood vessels. Binding sites for substance P were associated with blood vessels and epithelium in the following density order: venules greater than epithelium greater than arterioles. The highest density of CGRP binding sites was detected on the smooth muscle; venules and arterioles expressed moderate binding. The peristalsis frequency of the isolated ureter of the guinea-pig was increased by neurokinin A and substance P, whereas CGRP inhibited ureteric motility. In the chicken the immunoreactivity to substance P and CGRP was less pronounced. Immunoreactive fibres were found in the submucosa close to the epithelium and around ureteric ganglion cells. Correspondingly, substance P binding sites were located in the epithelium and in ureteric ganglia; however, specific CGRP binding was restricted to large blood vessels. In the chicken none of the sensory neuropeptides affected ureteric motility. Only high doses of the sensory neurotoxin capsaicin (greater than 10 microM) repeatedly produced a non-specific inhibitory effect, similar to that found in a capsaicin-desensitized guinea-pig ureter preparation. The data suggest that in the guinea-pig ureter sensory neuropeptides play a modulatory role in the regulation of ureteric motility and might have vascular and epithelial functions. In the chicken, substance P might be involved in the regulation of epithelial function and modulation of ganglionic transmission. The physiological or pathophysiological role of sensory neuropeptides and the efferent functions of afferent fibres appears to be much better developed in the guinea-pig than in the chicken.